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ABSTRACT 
PURPOSE: The Useful Field of View (UFOV
®
) test has been shown to be highly 
effective in predicting crash risk among older adults. An important question which we 
examined in this study is whether this association is due to the ability of the UFOV to 
predict difficulties in attention-demanding driving situations that involve either visual 
or auditory distracters.  
METHODS: Participants included 92 community-living adults (mean age 73.6 ± 5.4 
yrs; range 65 – 88 years) who completed all three subtests of the UFOV, involving 
assessment of visual processing speed (subtest 1), divided attention (subtest 2) and 
selective attention (subtest 3); driving safety risk was also classified using the UFOV 
scoring system. Driving performance was assessed separately on a closed-road circuit 
while driving under three conditions: no distracters, visual distracters, and auditory 
distracters. Driving outcome measures included road sign recognition, hazard 
detection, gap perception, and time to complete the course, as well as performance on 
the distracter tasks.  
RESULTS: Those rated as safe on the UFOV (safety rating categories 1 and 2), as 
well as those responding faster than the recommended cut-off on the selective 
attention subtest  (350ms) performed significantly better in terms of overall driving 
performance, and also experienced less interference from distracters. Of the three 
UFOV subtests, the selective attention subtest best predicted overall driving 
performance in the presence of distracters.  
CONCLUSIONS: Older adults who were rated as higher risk on the UFOV, 
particularly on the selective attention subtest, demonstrated poorest driving 
performance in the presence of distracters. This finding suggests that the selective 
attention subtest of the UFOV may be differentially more effective in predicting 
driving difficulties in situations of divided attention, which are commonly associated 
with crashes. 
 
Keywords: Useful field of view (UFOV), driving, distracters, selective attention, older 
drivers 
The Useful Field of View (UFOV
®
) has been the focus of a large body of research 
which has demonstrated that the test can reliably predict a number of adverse driving 
outcomes among older adults with and without ocular disease.
1
 Poorer performance 
on the UFOV is a strong predictor of both retrospective
2, 3
 and prospective crashes,
4
 
5, 
6
 in general populations of older adults as well as in those with ocular disease.
7
 
Studies have also reported strong associations between poorer UFOV scores and 
unsafe performance as determined by on-road assessments,
8
 
9
 and in driving 
simulators.
10
 The predictive ability of the UFOV has been shown to extend to older 
individuals with a range of systemic conditions including stroke,
11
 Parkinson’s 
Disease
12
 and dementia.
13,14
  
 
In order to better understand these associations between performance on the UFOV 
and indices of driving performance it would be useful to better clarify the mechanisms 
that the test taps into and determine how these relate to adverse driving outcomes. It is 
generally considered that the test measures the extent of useful visual function (that 
can be seen and attended to) by virtue of an implicit trade-off between accurate 
perception of visual stimuli presented either peripherally, rapidly, or with low 
salience.
2, 15, 16
 Thus, the test measures the presentation time at which stimuli can be 
detected better than chance (at 75% accuracy) under varying conditions of salience: 
(1) when presented centrally and in isolation, (2) when presented in pairs, with one 
stimulus presented centrally and one peripherally – known as ‘divided attention’, and 
(3) when presented in pairs, together with irrelevant distracters – known as ‘selective 
attention’.2, 15 
 
As the focus of the test is to assess the response latency for detection of peripheral 
stimuli when visual salience is manipulated by increasing task complexity (i.e., from a 
single task to a dual-task with distracters), it is likely that the test taps into several 
domains of visual perceptual and cognitive function which are relevant to drivers. 
Given that the literature suggests that the majority of motor vehicle collisions may be 
the result of inattention caused by increased distractibility,
17
 and evidence shows that 
older adults are particularly vulnerable to the effects of distraction,
18, 19
 we 
hypothesize that the factor of distractibility in particular may be a key component of 
the success of this test. That is, performance on the divided and selective attention 
components of the UFOV may be particularly related to distractibility in older adults, 
which then relates to their performance at times when a number of objects of 
importance must be attended to – situations which have been found to be problematic 
for older drivers.
1
 The fact that driving is a complex activity that presents particular 
challenges for some older adults is evidenced by the relatively high crash rates of 
older drivers, who are more likely than younger drivers to be involved in multi-
vehicle crashes in complex traffic conditions and at intersections.
20, 21
  This propensity 
for having problems in more complex environments is highly relevant, given that the 
driving environment, as well as that of modern vehicles, is becoming increasingly 
complex, which can impose an increased mental workload on older drivers in 
particular.
22
 Vehicles are now commonly instrumented with sophisticated navigation 
and entertainment systems which, like mobile phones, may add to the driver’s 
attentional burden, distracting them from the primary driving task.  
 
In line with this, recent research has highlighted the potential impact of increased 
distraction whilst driving, particularly for auditory distractions and mobile phone 
use.
23-26
 Attending to auditory information has been shown to impair performance on 
concurrent cognitive, as well as motor tasks, and the degree of this interference varies 
as a function of the effort required by the secondary task.
27-29
 In addition, even in the 
absence of distracters within the in-vehicle environment, there are specific driving 
situations (such as complex intersections or road work sites) that place competing 
demands on multiple sensory and cognitive abilities, often simultaneously.  
 
In this study we examined the relationship between the outcome measures of the 
UFOV and real world measures of driving performance conducted in the presence of 
visual and auditory distracters, to make the level of complexity more representative of 
everyday driving tasks. We hypothesized that the UFOV should capture aspects of 
driving under more complex situations, such as driving in the presence of a secondary 
task, and that the selective attention subtest would be the best predictor of these 
aspects of driving performance. This hypothesis is grounded in the assumption that 
the skills that underlie selective attention, such as the switching and focusing of 
attention, are also critical to driving. Support for this hypothesis is offered by studies 
showing that among the alternative measures of attentional capacity (i.e, divided, 
selective and sustained attention) selective attention is most strongly associated with 
motor vehicle crashes, particularly in those with early dementia,
30, 31
 
32
 and we 
recently demonstrated that a timed selective attention test was the best predictor of 
driver errors in a group of community-dwelling older drivers.
33
  
 
 
 
 
METHODS 
Participants 
Participants included 92 older drivers (mean age = 73.6 yrs ± 5.4; range 65 – 88 yrs; 
50 males and 42 females) who were recruited from the University of Queensland 50+ 
Research Register, staff at Queensland University of Technology, and the wider 
community. The study protocol was in accord with the declaration of Helsinki, and 
was conducted in accordance with the requirements of the Queensland University of 
Technology Human Research Ethics Committee. All participants were given a full 
explanation of the experimental procedures, and written informed consent was 
obtained with the option to withdraw from the study at any time. 
 
All participants lived in the community, were licensed drivers and met the minimum 
Australian drivers’ licensing criteria of binocular visual acuity of 6/12 (20/40) or 
better. Participants with a clinical history of ocular or systemic disease associated 
with visual field loss were not included.   
 
Participants reported a range of driving experiences.  On average, they drove 5 days 
per week (SD = 1.7; range = 1 – 7). The majority (74%) had more than 50 years of 
driving experience; 20% had 41 to 50 years experience and the remainder (6.5%) had 
between 20 and 40 years of experience. Seventy-two per cent drove more than 60 km 
per week. Participants reported an average of one crash per 25 driver years. Sixteen 
per cent of participants reported that they wore a hearing aid in one or both ears when 
driving. The majority of participants had completed secondary (39.1%) or tertiary 
education (38%), with only 22.8% finishing school at primary level. The Mini-Mental 
State Examination was used to provide an indication of general cognitive function and 
all but two participants scored at or above the criterion level of 23 
17
 (Mean = 28.5; 
S.D. = 1.7; range = 21 – 30). 
 
Measures 
Participants attended two testing sessions, the first of which was a laboratory session 
where demographic information was collected along with assessment of vision, 
cognition and hearing. The focus of this paper is on the assessment of the UFOV; data 
relating to other components of the study have been reported elsewhere for a larger 
sample that included the participants in this study and demonstrated significant effects 
of age and hearing impairment on the driving outcome measures.
34
 The second 
session involved assessment of driving performance on a closed-road circuit.  
 
Visual acuity and letter contrast sensitivity were measured binocularly wearing the 
optical correction participants normally wore while driving, if any. Static visual acuity 
was assessed using a high contrast Bailey-Lovie Chart at a working distance of 6 m 
and letter contrast sensitivity measured with a Pelli-Robson chart at a working 
distance of 1 m as recommended. 
 
Useful Field of View (UFOV)  
Participants completed all three subtests of the commercially available UFOV version 
6.0.8 following the procedures recommended in the testing manual
16
. This computer-
based test measures visual processing speed for three subtests which involve 
attentional tasks of increasing difficulty. The task was administered binocularly and 
participants were given the opportunity to practice each of the UFOV tasks. 
Subtest 1 (visual processing speed) is a central discrimination task and requires the 
participant to identify a high contrast target (outline of a car or a truck 18mm x 13 
mm) presented centrally within a 30mm x 30mm demarcation box, while the stimulus 
duration is varied according to the participant’s responses. Subtest 2 (divided 
attention) consists of the central discrimination task described for Subtest 1, however 
the participant is also required to localize a second high contrast target presented 
peripherally. These targets are presented randomly in one of eight locations along 
eight radial spokes (location from the upper vertical: 0°, 45°, 90°, 135°, 180°, 225°, 
270° or 315°) at a peripheral eccentricity of 10°. Subtest 3 (selective attention) 
involves the same tasks as in Subtests 1 and 2 with the addition of distracter targets. 
These consist of an array of inverted triangles of the same size and contrast as the 
peripheral targets. A threshold score (given in milliseconds) for processing time is 
calculated for each of the three subtests dependent on participant responses. In 
addition, a composite of all scores is calculated automatically and assigns participants 
a safety rating category ranging from 1 – very low risk to 5 – very high risk.  
 
Driving 
Driving performance was assessed on a 4 km section of a closed-road circuit, which 
contains a number of hills, curves and intersections and is representative of a rural 
road. In the interests of safety the circuit was free of other vehicles (except for a 
second car which followed behind the experimental vehicle so that the experimenters 
could reposition hazards and cone gap widths between measurement runs). 
Participants drove a right hand drive sedan (1997 Nissan Maxima) with an automatic 
transmission and power steering. If participants normally wore glasses and/or hearing 
aids while driving, they wore these during the assessment. Participants were given a 
practice run during which they were able to familiarize themselves with the car, the 
road circuit and the driving tasks. The practice run was identical to each test run 
except that it was driven in the opposite direction to the recorded runs, so as to 
minimize familiarity effects. It included driving without distraction, and then with the 
visual and auditory distracters added separately, so that participants had the 
opportunity to practice all components of the assessment prior to the recorded runs. 
Participants were instructed that they would be required to perform a number of 
concurrent tasks while driving at what they felt was a safe speed, to drive in their own 
lane except when avoiding hazards, and to drive as they normally would under the 
circumstances. Performance was recorded by two experimenters, one seated in the 
passenger seat of the vehicle, the other in the rear seat, who recorded different aspects 
of the driving assessment. To establish the reliability of these measures two raters 
independently scored one of the driving measures in a random sample of 20 
participants and revealed an inter-rater reliability of r = 0.99.
34
 
 Time to complete the road course. An experimenter in the vehicle recorded the 
total time taken to complete the circuit. 
 Road sign recognition. The road sign recognition task required participants to 
report the information on any of 54 road signs located along the course (e.g., stop, 
give way) containing a total of 77 items of information. A participant’s score 
represented the total number of correctly reported items of information. 
 Road hazard recognition and avoidance. Participants were required to report 
and avoid hitting any of nine large, low-contrast foam rubber road hazards that were 
centred across the driving lane. The road hazards were constructed from sheets of 
180cm x 80cm x 5cm gray/brown foam rubber, with a mean reflectance of 10%. 
Although the hazards could be felt when driven over, they had little effect on vehicle 
control. The position of the road hazards was randomised between each lap; during 
any given trial, only nine of a total of 11 hazards were positioned on the course. 
Performance was measured as the number of road hazards hit. 
 Gap perception. Nine pairs of traffic cones with variable lateral separations 
were also positioned throughout the course. Equal numbers of cones were set to be 
not wide enough, just wide enough and obviously wide enough for the test vehicle to 
pass through. Participants were instructed to report if the clearance between cones 
was sufficient for the vehicle to pass through and, if so, to attempt to do so. If the 
cone separation was judged to be too narrow, the participants were instructed to drive 
around the cones. The separation of the cones was varied between each lap. 
Performance was measured as the number of cone gaps judged correctly. 
 Composite driving Z score. A composite score was also derived to capture the 
overall driving performance of the individual participants compared with the whole 
group and included road sign recognition, cone gap perception, course time, and the 
number of road hazards hit as per our previous studies.
9, 35, 36
 Z scores for each of 
these four component driving measures were determined and the mean Z score for 
each participant calculated to give an overall score. Equal weighting was assigned for 
all tasks. 
 
Participants drove around the track three times: 1) without distraction, 2) with visual 
distraction, and 3) with auditory distraction. The order of conditions was randomized 
between participants. The distraction task required participants to verbally report the 
sums of single-digit numbers presented either via a dashboard mounted LCD monitor 
(visual distracter) or through a computer speaker (auditory distracter) while driving.
34-
36
 The monitor was positioned just to the left of the steering wheel on the dashboard, 
slightly below driver eye height. The visual task consisted of the simultaneous 
presentation of pairs of numbers (e.g., 1 + 5) subtending between 3.5° and 4.8° of 
visual angle at the viewing distance of participants. The auditory stimuli were 
presented at a comfortable and easily audible listening level that was individually set 
for each participant. Pairs of numbers were presented every 3.5 seconds. Performance 
measures for the distracter tasks included the percentage of correct responses and the 
percentage of missed responses. 
 
Data Analysis 
To determine which of the three subtest measures of the UFOV or the overall UFOV 
safety rating were best related to driving performance, bivariate correlations among 
the three UFOV subtests, the overall UFOV safety rating risk score and the driving Z 
score were examined for each of the separate driving runs (baseline, visual and 
auditory distracters), as well as an overall score across all of these three driving 
conditions. To examine the influence of the visual and auditory distracters on driving 
performance, as a function of participants’ UFOV safety rating, a series of mixed 
factorial ANOVAs were conducted with the within-subjects factor of distracter 
condition (none, visual, or auditory) and the between-subjects factor of UFOV 
performance. To test whether the relationships with UFOV performance interacted 
with the effects of age and hearing acuity that we presented previously, analyses were 
also conducted using age, and hearing acuity as covariates. These analyses did not 
reveal any significant higher-order interactions, and therefore are not reported here. 
Analyses were also conducted on the summing task (visual versus auditory) as a 
function of UFOV performance. Subjects were categorised into two groups in terms 
of their overall UFOV safety rating; as there were too few participants in some of the 
UFOV categories to enable analysis (in particular only 8 participants were rated in 
category 4 ‘moderate to high risk’ and only 2 in category 5 ‘very high risk’). The 
groups consisted of those rated ‘low risk’ (categories 1 and 2, N = 72) versus all other 
categories (3 through 5, N = 20) representing ‘moderate to high risk’. Further analyses 
were conducted separating participants into groups based on their performance on 
subtests 2 and 3, using the cut-offs recommended in the UFOV User Manual (>100 
ms and >350ms respectively),
16
 as well as an alternative cut-off of  >150ms for 
subtest 2 which has previously been reported to represent “poor’ UFOV 
performance.
37
 As the assumption of sphericity was violated in some instances, the 
tests were performed using multivariate tests of significance, which do not require 
sphericity.
38
 
 
RESULTS 
The demographic and visual characteristics of the participants are given in Table 1.  
 
INSERT TABLE 1 HERE 
 
All participants had normal levels of visual acuity and contrast sensitivity for age.  
Table 2 gives the bivariate correlations between the overall UFOV safety rating and 
the three subtest measures of the UFOV and overall driving Z score and then 
individually for driving performance in the no distracter condition, as well as driving 
performance in the presence of visual or auditory distracters. The subtest 3 selective 
attention component was most highly correlated with overall driving score calculated 
for performance over the three driving runs. 
  
INSERT TABLE 2 HERE 
 
A 2 x 3 mixed ANOVA with the factors of UFOV safety rating (with 2 levels: low 
versus high risk) and distraction (none, visual or auditory) on the overall driving Z 
scores revealed a main effect of distraction, F(2,89) = 7.33, p < 0.001. Overall 
performance was better in the no distracter condition than in either of the two 
distracter conditions, however, there was no significant difference between the visual 
and auditory distracter conditions. There was also a significant main effect of UFOV 
safety rating, F(1,90) = 7.07, p = .009, where those with a poorer safety rating had 
significantly poorer overall driving scores (assessed across the three conditions). 
There was no significant two-way interaction between safety rating and distracter 
condition for the overall driving Z score. 
 
Two-way ANOVAs conducted on the individual driving measures revealed a 
significant main effect of distraction upon the overall time to complete the course 
F(2,89) = 9.05, p < .001, and for sign recognition F(2,89) = 28.95, p < .001, but not 
for hazard detection or gap perception. The time to complete the course was longer in 
the visual condition than in either the auditory or no distracter condition (i.e., drivers 
slowed down significantly in the visual distracter condition): the auditory and no 
distracter conditions did not differ significantly from one another. More road signs 
were recognized in the no distracter condition than in either the visual or auditory 
conditions, with the least number of signs recognized in the auditory condition (all 
pairwise differences were significant). Overall participants made more correct 
responses F(1,88) = 8.38, p = .005 and missed less trials on the summing task 
F(1,102) = 3.02, p = .086 in the visual than in the auditory condition. There were also 
significant two-way interactions between distraction and UFOV safety rating for time 
to complete the course F(2,89) = 8.02, p = .001, and sign recognition F(2,89) = 4.63, p 
= .012; Figures 1 and 2 represent these two-way interactions. Participants rated as 
unsafe by the UFOV safety rating, took longer to complete the course in the visual 
condition than in either the auditory or no distracter condition, while the auditory and 
no distracter conditions did not differ significantly from each other. For those rated as 
safe, however, there was no effect of distracters on time to complete the course. Both 
groups recognized more signs in the no distracter condition than in either of the two 
distracter conditions, there were also significantly fewer signs read in the auditory 
than in the visual distracter condition for those rated unsafe, but not for those rated as 
safe. 
 
A series of two-way ANOVAs were also conducted contrasting those who scored 
above the recommended cut-offs for the UFOV subtests 2 and 3 (>100ms or >150ms 
for subtest 2, n = 39 and n = 26, respectively, and >350ms for subtest 3, n = 20) 
versus those who scored below the cut-offs. There were no significant main effects or 
interactions observed for the UFOV subtest 2 on any of the performance measures for 
either cut-off level. There was a significant main effect, however, for UFOV subtest 3 
(with a cut-off of >350ms) for the overall driving performance score, where those 
classified as unsafe had lower overall driving scores F(2, 90) = 4.93, p = .029. There 
was also a significant two way interaction between the UFOV subtest 3 and 
distraction for time to complete the course, F(2,89) = 6.85, p = .002, which is 
represented in Figure 3. For those rated safe on UFOV subtest 3, there were no 
significant differences between the three conditions, while those rated as unsafe took 
significantly longer to complete the course in the visual distracter condition than in 
either the no distracter or auditory distracter conditions; the no distracter and auditory 
distracter conditions did not differ significantly. Participants who performed worse on 
the UFOV subtest 3 also made less correct responses F(1,88) = 7.6, p = .007 and had 
more missed trials on the summing task F(1,88) = 8.67, p = .004. However, there was 
no significant interaction between UFOV performance category and distracter 
modality. 
 
DISCUSSION 
The findings demonstrate that the UFOV significantly predicted driving performance 
both in the presence and absence of visual or auditory distracters. Moreover, the 
UFOV scores predicted interference in the distracter conditions, such that those who 
were scored as safe experienced less decrement in driving performance in the 
presence of distracters than those scored as unsafe. This finding suggests that the 
driving problems elicited in the presence of visual or auditory distracters are greatest 
for those who are rated most at risk for crashing overall.  
 
Collectively, these findings are important in terms of better understanding the 
mechanisms of impaired driving in older adults. The finding that greater distractibility 
as evidenced in simple, laboratory measures of divided and selective visual attention 
also predict the ability to drive safely in the presence of distracters provides a basis 
for predicting those who will be more distractible on the road, and therefore also those 
who might benefit from minimising distraction while driving.  
 
In particular, the differences in time to complete the course are likely to reflect 
changes in driving speed choices which have been widely observed in the older driver 
literature.
39-42
 Older drivers typically drive slower, possibly in an effort to better 
allocate their attention and monitor what is on the road ahead, because they perceive it 
to be safer to drive more slowly, or because they lack confidence in their response 
times at high speeds. However, driving more slowly is not guaranteed to reduce crash 
rates, and indeed could lead to traffic conflicts as other drivers endeavour to 
manoeuvre around slower vehicles. In our sample it is clear that increases in 
attentional load led to changes in driving speed which may reflect moment-by-
moment changes in confidence in maintaining safe driving behaviour; that is, the 
older drivers self-regulate their driving speed in an attempt to compensate for their 
reduced ability to maintain concentration on the road. Moreover this change in speed 
was significantly greater for those who exhibited poorer scores on the selective 
attention test. These findings are consistent with a recent study which demonstrated 
that older adults slowed down under a range of challenging driving conditions in a 
driving simulator and that those scoring more poorly on the divided and selective 
attention subtests of the UFOV reduced their speed more under these conditions.
43
  
 
With regard to reading road signs, this is likely to involve some level of phonological 
interference as both the reading task and the distracter (sums) task involve some 
phonological component, as we have reported elsewhere.
34
 This is supported by the 
finding that the auditory distracter produced as much interference as the visual 
distracters (indeed slightly greater). Nonetheless the interference caused in this 
activity is reliably predicted in this sample of older drivers by the UFOV, a test of 
visual awareness and attention, which is unrelated to phonological coding ability. 
Traditional models of dual task interference suggest that the visuo-spatial and 
phonological working memory resources are largely independent of one another, 
which is usually interpreted to suggest that visual interference and phonological 
interference have separate effects.
44, 45
 Thus the finding that the UFOV predicts 
interference even by auditory distracters lends further support to the notion that it may 
serve as a more general test of distractibility – in addition to a more specific test of 
visual awareness – for this population.   
 
It is also possible that the sign reading task may have been given a lower priority in 
the presence of auditory distracters, due to their transitory nature, indicating a trade-
off in performance between these cognitively challenging tasks. This might be 
expected to be the case, particularly for those rated as unsafe on the UFOV. However, 
the data showed no evidence of such a trade-off. Participants rated as unsafe on the 
UFOV performed worse on both the driving and summing tasks, and all participants 
performed worse on the auditory than visual distracter tasks, mirroring the relative 
decline in performance on the driving tasks. 
 
The finding that the selective attention component of the UFOV is the subtest most 
predictive of driving performance under more complex driving conditions is not 
unexpected given the complexity of driving and the need to focus attention on 
important and salient objects when there are numerous other features within the road 
environment. This finding concurs with findings by Haymes et al.
7
 that the strongest 
risk factor for motor vehicle crashes in patients with glaucoma was impaired UFOV 
selective attention. Similarly, Pietras et al.
46
 showed that older drivers with specific 
declines in selective attention made more unsafe traffic-entry judgments than older 
drivers with normal levels of attention, including shorter time-to-contact estimates, 
longer times to cross the roadway and selected shorter safety cushions (the difference 
between time-to-contact and time-to-cross the roadway). Simulations showed that 
these performance differences increased the crash risk of the impaired group by up to 
17.9 times that of the non-impaired group. Chaparro et al.
47
 also found that the UFOV 
selective attention subtest was the better predictor of both crashes and the ability to 
detect and react to hazards in a driving simulator. 
 
Previous studies have demonstrated that crash risk is best predicted by the divided 
attention component of the UFOV,
4, 41, 48
 however, these studies have not looked 
specifically at crashes occurring under complex situations. It is possible that for those 
crashes which are the result of excessive latency, or inability to see and respond to 
hazards in complex environments (e.g., intersections or complex merging situations), 
divided attention may be the superior predictor.  However, for those situations which 
require selectively attending to the task of driving while simultaneously ignoring an 
irrelevant distracter (e.g., radio, conversation or other distracting noise in the 
environment) selective attention may be the more important correlate. It is also 
possible that with a lower-functioning cohort, including those with visual impairment 
or early cognitive impairment, the divided attention component may be more 
discriminating than observed here, as reported by other authors. 
4
 Alternatively, the 
choice of cut-off levels may also impact on the relative importance of the UFOV 
subtests in predicting driving outcomes. However, in our study we found that the 
choice of cut-off for subtest 2 (either > 100ms or > 150 ms) did not affect the 
outcomes. In addition, while Ball et al.
49
 suggested a cut-off of 300ms for subtest 2, 
this cut-off would have resulted in only seven drivers being scored as unsafe, in our 
sample of community-dwelling older drivers with normal levels of vision and 
cognition. 
 In terms of the use of the UFOV in research, some researchers have used only the 
divided attention subtest of the UFOV in predictive models.
4, 49
 Our data suggest that 
such a strategy may exclude potentially valuable information, as the selective 
attention subtest may also correlate with driving difficulties, especially those 
manifested by difficulties involving ignoring an irrelevant distracter. This makes 
sense since efficient performance under complex conditions requires that drivers 
restrict attention to goal relevant information and suppress other salient but irrelevant 
stimuli.  The inhibitory processes suppress irrelevant, non-goal related information 
(e.g., the distracters in visual search), preventing such irrelevant information from 
drawing attention away from the primary task. The susceptibility of older adults to 
various type of distraction may be due to structural and volumetric changes in the 
prefrontal cortex
50
 and in subcortical areas (e.g., putamen, basal ganglia)
51
 which are 
known to play a role in inhibitory processes and attention.  
 
Our findings that the UFOV test relates to driving performance in the presence of both 
visual and auditory distracters should be considered in light of some potential study 
limitations. In particular, while participants were driving under more realistic 
conditions than, for example, in a simulator, the circuit was free of other vehicles.  
Future research should investigate performance under conditions that recreate more of 
the complexities of driving including interactions with other traffic, moving hazards 
and negotiating intersections in traffic. Based upon our findings using standardised 
distracter tasks it would also be useful to include other types of distractions such as 
mobile phones, satellite navigation and different levels of traffic complexity.   
 
Our results have important implications for the design of in-vehicle devices, such as 
satellite navigation devices and mobile phones (even when hands free). The effects of 
distracters are likely to be exacerbated as the driving environment becomes 
increasingly complex. There is compelling evidence that older drivers have more 
crashes in complex situations and environments, including intersections and yielding 
right of way,
52
 which is likely to be linked to their inability to focus on relevant 
information while inhibiting irrelevant information within the driving environment. 
Our findings are also important in terms of the functional use of the UFOV for 
informing older drivers of their abilities and restrictions, suggesting that older drivers 
who exhibit lower performance on the selective attention subtest in particular should 
be advised to minimise unnecessary distraction while driving. 
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 Table 1: Demographic characteristics of the participants, and performance on the vision and UFOV measures 
 
  Count (Percent) N Mean (SD) Range 
Age   92 73.59 (5.44) 65 - 88 
Gender Male 50 (54%)    
 Female 42 (46%)    
Bailey-Lovie Binocular VA   92 0.01 (0.09) -0.18 - 0.26 
Pelli-Robson Binocular CS   92 1.69 (0.12) 1.45 - 1.95 
UFOV Subtest 1 Processing 
Speed 
  92 22.13 (13.29) 16.7 - 89.9 
UFOV Subtest 2 Divided 
Attention 
  92 110.78 (105.15) 16.7 - 500 
 Safe ≤ 100ms 53 (58%)    
 Unsafe > 100ms 39 (42%)    
      
UFOV Subtest 3 Selective 
Attention 
  92 262.32 (121.66) 36.6 - 500 
 Safe ≤ 350ms 72 (78%)    
 Unsafe >350ms 20 (22%)    
      
UFOV Safety Rating 1.00 Very Low Risk 44 (48%)    
 2.00 Low Risk 28 (30%)    
 3.00 Low To Moderate Risk 12 (13%)    
 4.00 Moderate to High Risk 7 (8%)    
 5.00 High Risk 1 (1%) 92   
Table 2: Correlations between UFOV performance measures and overall driving score both overall, and within each of the distracter conditions 
 
 Driving Performance 
UFOV Outcome 
Measure 
Overall 
Score 
Baseline 
Visual 
Distracter 
Auditory 
Distracter 
UFOV Safety 
Rating 
-0.243* -0.207* -0.234* -0.167 
UFOV Test 1: 
Processing Speed 
-0.184 -0.153 -0.172 -0.135 
UFOV Test 2: 
Divided 
Attention 
-0.256* -0.258* -0.203 -0.181 
UFOV Test 3: 
Selective 
Attention 
-0.293** -0.259* -0.215* -0.257* 
 
* p < 0.05, ** p < 0.01 
  
Figure 1:  
Interactive effect of distracter condition and UFOV safety category on time to 
complete the course. 
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Figure 2: Interactive effect of distracter condition and UFOV safety category on 
number of signs recognized. 
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Figure 3: Interactive effect of distracter condition and performance on the selective 
attention UFOV subtest 3 on time to complete the course. 
 
 
 
Distracter Condition
No Distracter Visual Auditory
T
im
e
 t
o
 c
o
m
p
le
te
 c
o
u
rs
e
 (
s
)
400
410
420
430
440
450
460 Safe UFOV Subtest 3
Unsafe UFOV Subtest 3
